Impact of imidapril on cardiac mitochondrial function in an ex-vivo animal model of global myocardial ischemia.
Imidapril is an angiotensin I converting enzyme inhibitor, a class of drugs with known cardioprotective activity. It is now known that this is due not only to their antihypertensive activity, but also to the fact that they decrease cellular and tissue levels of angiotensin II, a potent vasoconstrictor and inducer of myocardial fibrosis. These mechanisms may explain the good clinical results of this class of drugs in the treatment of coronary artery disease and heart failure, two diseases whose etiopathogenesis is closely related to the activation of the renin-angiotensin-aldosterone system. However, the impact of this class of drugs on cardiac mitochondrial function during acute myocardial ischemia is still largely unknown. With the aim of studying the effect of imidapril on cardiac mitochondrial function during acute ischemia, we used an ex-vivo animal model, perfused in a Langerdorff system and then subjected to ischemia in the presence or absence of imidapril. We evaluated mitochondrial membrane electrical potential, respiratory chain O2 consumption, and rate and amplitude of mitochondrial swelling. We conclude that imidapril did not significantly change oxygen consumption by cardiac mitochondria, as assessed by the rate of respiratory state 3 (the state that corresponds to the active phosphorylation phase). However, imidapril significantly increased transmembrane electrical potential and, in ischemic cardiac mitochondria, was able to prevent the calcium-induced increase in the rate and amplitude of mitochondrial swelling, thus enabling better preservation of mitochondrial membrane structure, with consequent improvement of electrical potential after the phosphorylation cycle. These findings enabled a better understanding of the mechanisms behind the cytoprotection provided by imidapril during ischemic cardiomyopathy, clearly highlighting, at a cellular biology level, the importance of pharmacological modulation of cardiac mitochondrial function during acute ischemia.